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mmm 

mm 

jm^i^:§'K^#^&<u mmotixbmtitctKffifflvmm&mztix^Zo 

&v^£fc<fcDMDNA©»t£l£;^ g30£#£^tf>3$M?^ ?t£t>%nm 
J^©f-xy^#-f > h£^LT^3 (Hartwell,L.H. and WeinertJ.A. : Sci 
ence, 246, 629-634, 1989) o DNA tc^£8o$M±, 
> hT-«^^#±tTV>^P^(3 DNA O^m^fira d £T* DNA £IE3Hb bfc 

tiM§«t^U^ DNA {cH^^Wf^lffl^^O^tiiBS^^ 

ct DNAH^0^^fe^V>«©^iim-r^i:%x.?)tlTV>^o 

trfe^o fct, DNA^^ii^-r^^ &z^±mmzftmmtzztx 
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^mmux-sz. tz dna mmzimz *u ^wiJtm-r SuW^w^t 
maj^s^m £ £ ^ t & fe e> £ tifc dna < mmmomm 

Zt^ZZtiXUZx, 

zti£Xlz s Mi^xy^*V>b£:bT&s Gl/SJ^xy^V^h 
RXf G2/M ifi^WVF tlt^Ds 61/S * y ^ >f > b XM 

InS (Kuerbitz,S. et al.: Proc. Natl. Acad. Sci. USA, 89, 7491-7495, 1992; H 
artwell,L.H. et al.: Science, 266, 1821-1825, 1994) . p53£^&U 
1tmmm£%^Tmt>fte>ffiM£ <k b DNA^t£Ji&LT«ll8£#±U 
^j^fc^DNA^fimttS^^^B^^^i:^?) (Deng,C. et al.: Cell, 82 
, 675, 1995; Waldman,T. et al.:Cancer Res., 55, 5187, 1995; Brown,J.P. e 
t al.: Science, 277, 831, 1997; Powel,S.N. et al.: Cancer Res, 55, 1643, 

1995) \ p53#W#1-£ Gl/SJ8^x>y£*^> bttemttZs G2/M$f-xy^ 

YV>1f&W%t>tHZtii^tzo ZLX, G2/M$^xy*tf^>hT*ltg& 
m^mtzt^WtLX, Cdsl (Chk2) «£|5l££;h,TVN£ (Matsuoka,S. et 

al.: Science, 282, 1893, 1998) „ 

p53^«M»S^{ip53^^Wil5 B 1^ic^M^ *S§^ 

&-&ftWiv>t>hx&t)s zhb v5ZMmmm&2>^izvM%^mmx\±s a 

si (Chk2) icftfflU Z®v5ZimftWteMkMm?*v?X<<>mMX&2> 
G2/M^^x>y^7^^ > b*m^X%n\£, -lg|«D<fr£#gftt5E£S£ Utf) 
6££^§£t*t$]£;ft,3o Cdsl (Chk2) G2/M^x y^^-f 

>h£H#«£t:)-T-&<U p53©^b^^tT«MI^± J ? 5 fi^ b 
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-^^t^)^bTV^§c:i:5b ^ ^3£BJe>^^c^tlTV^S (Hirao,A. et al.: Sci 
ence, 287, 1824, 2000) 0 

UpL&#5>x CdsUCm)(D<m£m\sTl±&tzWt>fr!Zti:^X1&t>t, Cdsl 

MtobhT^Zo cilSffcs Cdsl(Chk2)3fie^*s^fl3$ttfcES|fflliai:Jfi 
M»ftl£>;h/Tl^ (Hirao,A. et al.: Science, 287, 1824, 2000) M 

Cd3l(Chk2)»^©«^*f©5R*^^Mttfl3^ns Cdsl(Chk2)©g|f||?St$£ 

?v£*ft*|BU&H0 N ESJBUBtt#&n& ffl*fc#ftiLfc^fc:fctt£Cdsl( 
Chk2)©ffi#:ix^;i/i5J;t>«l/^;i/T'©^S^©^ 

sir£X*!i&& fx-^^ > hiisia*s«-r*3Bf«ii«!i©ffl#i>^;i/©» 

if fcjpjfflr * d #s if^©in^J©ll^©fe«)©fig^ti$g^# 



*%W&, Cds 1 ( Chk2 )?Ifc^©&fe^*f ©-£ £ fc J±JR;£ #^r£t4<fb £ tu #r 
^©Jrt^J©H^ifCWffiT-$)-5^ : PaJC^^^> iSi^llsf^V^ 

l^T** ^T^^^ft^b Cdsl(Chk2)^f5^©^fE^©^A^14^^n 
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mb£htc^*ZESMmi%ttl&L*%W*%f8 t Ltz 0 IP*k *%m*s Cdsl( 
Chk2 mttV&B^MO-fi £ IZ A£ ftX ^ZZt* 

&dh#T-£3o *1\ -?^Zfrt> Cdsl(Chk2)^£^©x^y>g|5#£^tr DNA 

£*-£$f^1-£o CCD^-yyX'f >^^-^Xl/^ h > 

§^,0 ztiiz&y), mmwMmzzfezLtzmfmzwBTzz-t&zgZo 
•%mz>zLti$z%%o mbntzEsmmkz^tzmQ&mizj >^x^> 3 >b 

**7-?t7Z*mZ>Z£&Z%Z>o Z(D**7-?'5Z%$.m$&%ZtT's Cdsl 
( Chk2 YMfc^OimttftO-li £^?Stx<b l,tz°WZ*m%Z.t&T'%%o Z(D 
t * * £ 3^@B^ t^ci:^ Cdsl ( Chk2 y^^Wa^noWs £^r£^b b fc 
^*£^*;ri:#T-££o £fc> Cdsl(Chk2)3tf5^CDjl{E^©^^^t5tt 
<bbfcES«*&, ^^JtclBlfeO^^^D^t^^^^T-t^o T& 
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T«*fscii:t«kt)s &te?tt<Dt>5-*b*m&<histiitmvms speeds 

£fflV^ £ ^ k AST* S 3 o 00 «MS©40ft««©3&iS*ffl V> Sit 

#T*£S (*r£tt#ISBHM& 18#> 125 HM29 mMBih^mXs RWbx 
K©^7-a7^ 262 M~264Ms jEttfflJK) o 

HAttU *«5W©3t€ : 3 t a*^'>^»Vvi>^ES«ia»J±s Cdsl(Chk2)Pl^ 
Cdsl((M2)llWJtta^tt©llf^fflttav^cfctfW&*»C«cofc. ££>£s 
hT\ ^mm-C© Cd8l(Chk2)RB«M©n^ EfcifcSMfctftifr'f 3 £ fc#nitfefc:& 

So 

^ofc^ii©^i:J:b^-rSii:T\ ^JH©iSH^Cdsl(Chk2)©aifil^"tfc 
S^£BJ£frtc«rsci:#T'§So Wilts zto&^&M&L'y 
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(DMmmZ, Cdsl#^rfrfb£*lT^6fc#k G2/MJ8^xy?^>hfcHfc>;z> 

^nmmmmomwmm^m lt ^ s 0 £ ®tz& dna an 
G2/M^^y ^^-r > ht- dna • Bmtzmxwmz 

o 

mk*m$sbirz>%mm®im 'wm^®mm®n^m^®mtbx\ts x 
mm&^Azmkumwmu -urn o>*7*^>, 7F'J7y^», 

s ^^tn;^J ( 7 Wbt'U^ &£T©DNA£4ill^ 
tJtt Gl/S^^x vtifs^yY tPi^LTV^^ h^St^f^C i:#T*£s Gl/S 

t pm-t § mm z % z t #t § * o 
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0y*.«u %mmn^§iMw&wz*wM(DMmmzmxu Gi/s^xy 
zxjyYizmmi-znmzimz&s G2#± (7b^f) tfise^nntfx 

iAlfel^-? 3 ^ Cdsl(Chk2)(Z)«||6ftfWr * - h ftHBf* - 

tltt#»fc^&£VN&*>^||fc^ Cdsl(Chk2)©ilti^(3j;oT^l:TV^ 
^0J®ES«^t>*^^fe^»^'i'^**CD|ffl«fi, G2/MJ8 
o HSMJiStt G2/M M3-x.yZm>Y ZXmtZtz® G2 ^itcDB^#*I < ft -o 
KfttWMStfs *»Mb*v>||||S2:|Bilfi*fcG2ffjl:*«l» 
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DNA^eS?Stt%S!l^"r-S (Tanaka,H., et al.: Nature 404, 42-49 (2000 k £ 
fctt«f£fc¥*KM8x 2# s 139H-200J!) . JE»IIUftCH*©lif1sftffV^ 
s DNA^«tt©fiT*«VM±±#Asg«)&iitttfx Cdsl(Chk2)#DNA{g^?Stt 

fcH#bT^*£ fctfTSSo DNAfce*Mte#±#l/Tv>ft#s 

#£WfcS££ftT^a mRNA fcl^f-SC: DNA«Ht»tt**f*«f«^ 

(DMMizxmzmMirz, &%^i±mhmmzmm-rz>Mwt--mzt%mL, dn 

-ftfe*V^T*^%«Jftfc#XbT^bfeJ(BJia©DMA^«tt%«l^b, £ 

^x*tb%>, fcai^ ^xdnfcJt^f^DRA^atflStts^r-rasfa^v/^ 



WO 01/98465 PCT/JP01/05314 



-9- 

tt*ft£ia©3ll*Wfc:M! W***fc©*HMtfc*x XttJB*««!l©«*f«lcWg 
Wfctts ?Ub#Js ^^J> #MBiS£*k Sf^PJx 

£^##i£ft6o ^n&i^Jfc*»4^^att^^tifcl5BB©3Si*S 

ft ft * £ a £ f £ * © -e & £ o 

^r7'J>l|7^S/<>AOJ:5ftWIWlJ> *>a«&x ?L»Xtttfy*y>©,fc5 
&-&i*8!k ^-*>K 7*^y^Xtt^-xU-<Z)J;-5 3&Si*S!l*sfflv>?)ftS 

&m<D&®mtLx\t, «jtaaim ^k^^^©#©^^%^ 

tf^Slfts WittD-y;i/t: h-;W D-^>y-*s D-7>rf-;K i&fb^h 
'j<>A£W£>fts »^fc$&#*ia>8!k WittT;i/3-;w JMWtjfcttx^^- 
;K Witt7*n^u>^un-;K #»jx?-i/>yu 

#-f*>ttJS^Stt*!k Witt* »J v;w*-b 80 (TO) x HC0-50fcfltt8bTfc 

*s ffiStf-hvtmmm. mmimk wi« N t^ro^x $^pj n wi 
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tt^>^r;i/3-;w 7i;-/k mt>m±#\tw,e>\sX ! b&^o muztut 
mm^<D%L*\z, mix* wamsm. mmft&Ms &T&t*ft * 

DNA C cfc t) 3- h*£fri? * fc©T-<fe*l«> g* DNA fc^fc^^ffl^ 

o 

(I*ffi60kg iibT) CiS^Tfcfcs 1 B&fcDJKlO.l lOOngx #£b<ttffil 
.0 j^e> 50mgx J; b < It® 1.0 20mg h^X btlZo 

WftfciotiSftS^ WitttffiWWO^TttaffriU (&«60kg£bT 
) fcjsUTttx 1 B^*)$J0.01 1?t> 30mgx <«:«?) 0.1 ipfe 20mg N 

J: b$?£ b < fctft o.l j*t> 10«gfi«*#Kffi»fc«k t)»#r*©*«»tP^"C* 

Bl'lfck Cdsl-/-ES«{3StM^^Mbfem©p53^aKffl0«^^b^ 
^x^^>7'Dy7 1 ^>^{3T^bfe^^^-r¥STfe-So Cdsl-/-ES« 

iz^xm^mtwim 60 ^w»c p53 <Dmmmifi%t>htz&, 
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m 2 mmmH&v ca s i (chk2)+/-*fc«-/-Es mm^mf^mm^^M 

Vi?>- (Br-dU) T'DNAfct^U FACS {Z-XUmmm^^M^ UAc %tz s 

&iz chk2+/-*5 chk2-/-Es m^mxmmmMm^^tm-^ btue^o 

msit, cds i cchk2) m^m^m^ j; 0 cds i (chk2) itte+m^gmfc* 
zft^ztcb^mmz-m^? ?~<DM&*7jkLtzmxhz> 0 ftmm&z.\z. 

£ <?^£* Cdsl(Chk2)at^O^^ y^2fr>6>^ y^5 sr^*-^ v^im* 
t y ^ i &$tt aNa^Brtffc i ^ * y ^ 6 Sr-^tf 3lH&74ffr# Sr3»^1-S 

[a 4 w:, cdsi(chk2)at^-?^-*&5 v>fi^*s^jgtt-ft;$nfc es snbjiso 

»fc*-S«tff*5 J: t>* Cdsi (ak2)3(te^3S5MWf Lfc^*Cfe5. IE 

cdsi (chk2)atfif?jSf4 7. 2kb Un ffii^aifex.^ «fc v m& cdsi ( 

chk2)mfc*timA£tifz.mfe*mi*2.8kb&<DmK&7Fi- (&m) . cdsi(chk2 

)JS-e-?»©-*t-3ES Cdsi (Chk2)it£-W*f A£frfc NEA39 3mg/ral (O G41 
8 T»5 r t «fc «9 N ^5 — ^oatfic^^fc tSE* Cdsi (Chk2)it{s^/WA 
$ tltc NEA39-3 <H#fc 0 NEA39 fltfS cdsi (Chk2)mRNA (D^m.^-f -<D\Z& U £ 
<D NEA39-3 tJrtftt Cdsi (Chk2) mRNA Ojgj^ttK* bftft^o C&EI) „ 

H5tts Chk2V-^J;t>>53V-^0»O^lt||^§:tt^bfciaT*fc^o Ch 
k2-/-^ $ X £ i Xfi p53-/-7 »> * £ V) jftHftftfllft LtKDh, CMt CD8 ffifc 
T'-m^fetir^y-^-iCT^^Wtfc (^0) o CD4|§t££fcteCD8|i§ 
ttiNWI&fi* Chk2-/-J^fli»«Chk2+/+»i[^C^Sr^bfc 0 #MMlJfi^i 
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OGy <D lUZm® bfc& 24 BR* £1548 R?IB«©IBIIS©^#»*«3febfc (£ 

El 6 fct N Chk2-/-£ «fc 15 p53-/- t ^E^H^jJS© X»«c«fc* «H® <D^ 
M*lfe@t^5o Chk2V-^e7X*J«kt5p53-/-^'>^©Eil{ii^«BflS^^ 

u lOGy ©xi»i o «FR^*«fcT5 12 mm&oimmmomz facs c 

EI 7 Cdsl(Chk2)-/-^^^s Cdsl(Chk2)+/-^*> »£SJ^£;*fc:*tbJfc 
«»TO*ffofc«©4#*©*ft*^bfcB|-C*4. Cdsl(Chk2)-/-x^*f± 

\ cdsi(chk2)+/-^e7^, m^vt*£it«TMtmmm»t£jLm£Tzv$ 

B8fck l&ifttW»«3er^(Z)vi>^©^ft^f¥HT*So Cdsl(Chk2)-/ 
-v"^ S^S^^^ii^tt^OJttfiSS^Btt&iiS^ Cdsl(Chk2)-/-^«i7^ 

f>TiPbTV^o 

hi o (is »m^m©iT^B©/j^^^(t^T^h-^x^^bfcm^¥ 

It'^So Cdsl(Chk2)-/-^*T-ttT* Hi/X^tlW^^f; 

o 
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^Lfc¥*T?fc<5 0 Cds l(Chk2) "CM: 7 # h*-; yx%7fiirMfa<Di%'J>tf 

mi 3\*s cdsi(chk2)-/-^^^> m^M^^^<DmBmm^LMnMBWM 

T'fcSo Cdsl(Chk2)-/-^!>^T-ttSf^^^^^Jt'<Tp53 ^^^*3*S^4 
@i4it Cdsi(chk2)-/-^**, ^ffl^!?^©|||MBteK:#U»lt*liillt 

fc^^tfct(D-Cfc^ 0 Cdsl(Chk2)-/-^^^"C?p21s Noxa (D%&(DWL'Pft 

01514, CdsW-^iW^S^^^^UT^ItjllRgltSrfTofe^Ojftllft 
«£>#fc°^ V'-v'a FACS ^T^L/ciStm^bfct>^)T*fc5o Sf£M 

CD4/CD8 iviRVf- 4 -fmWrM/P^h^ imwm^m^. 

&*7jk LtztK Cdsl-/-^ >7 * T'(4 CD4/CD8 ^-f)^J"f 4 -?®ti&V>W>\£% h 

[HWJ l] cdsi(chk2)it^(D^|B]E^m^ffl^^ *-<^M 

*^WJT*tt, v-)^ Cdsl (Chk2)if^^ffi|^m^mxLffl^^ ^-fc^-f 
5fcg>^ %-f~?V* Cdsl(Chk2)^/ Ait^W^P-^V^^ofc 
* (129/SvJ) )JTIi<D cDNA 7^^7 y — (Lamda FIXII, Stratagene) &JBV>T 

\ fchCdsi cDNA (D$~*—z?"y ]) —^f A "stf? v~- u—-? k. Lt, 



WO 01/98465 PCT/JPOl/05314 



-14- 

/W 7 U a >£*t K Cdsl(Chk2)itfe^x^ v > 1 ££tr8) 20kb © 

genomic DNAftrft«J|LttU M!miMVL<D'?y\Z>iritft-oit* Cdsl(Chk2)*t 
fc^x*y>6££tr6kb»rtt©3 'TMIfc TKfgS&jb-fe y h&«g£U Cdsl( 
Clik2)Jtfi^x^v>2fr6»5«**T^S/>Wttafi^ (Neo r ) Stfc^lg^* 

CH»J 2 ] * D Cdsl(<H42)*fc*tfffX£*t Cdsl(Chk2 

)*^»©-*jb^JSfc£ftfc ES «©®£ 

T^X ESME14 (Hooper,M. et al.: Nature, 326, 292-295, 1987) 

U ^V>"eG418^ 3tf>i/^Dtr;H3«t?)3i^Jg#*ffofco &5>ftfcG418/:*f> 

£#©tfc££frV\ <Msl((M2)»fc?*r©--;&fc:&JI Cdsl(Chk2))tfe^ 

[H»J 3 ] mmffl.Wkz.tz X *> £H CdsKChkZj&fc^tfJf Cdsl(Chk2 

jae^wosRS^^ffittfls^nfc es«©®& 

fflfiHBJftitffl^^^-©jllXt:«tD*» Cdsl(Chk2mfe^#iiA£ftCdsl(Ch 
K)*^*r©-##TOfli3*lfc ES *fflJ»£^aS© 6418 tc££MB'J£fT5 

T^*£fc&fifc&bfc(EI4)o 

[SUM 4 ] Cdsl(<M2)8fc^tt©-£#*iSi4<b£ ftfc ES £ S * 

Cdsl(Qjk2);^^tt©-:£#*«fc£ftfc ESfflU&H&x C57BL/6 t^^S* 
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Cdsl(Chk2)&fc^tt©-##^^b2ftfc ESMM*m^T<m$titz** 5 
x"?;*£ C57BL/6 -?t?Xt$mL, Cdsl(CbJi2)fcfc^ft©-£#^iSft£ftfc$! 
»f>$3^<?X (Cdsl(Chk2)+/-^'?70 £*i£>©Cdsl(Chk2)+/-^ 

•7* (Cdsl(Chk2)-/-v»i7^) 

[^»J 6 ] Cdsl(Chk2)atfe^©5R**«^?Sttfl3$*lfc ES V^ 
ttT«7;*C:fefr* Cdsl(Chk2)3t^«^©«M!ff 

Cdsl(Chk2)&£^©^##^te<b£ftfc ES«liei*»*^tt^ W (Cdsl( 
Chk2)-/-^^^) tts ajEtt*^*^ tttt©7>f >©Ti>xarFi(aiB»*fffiK 
T-£fc<> ;rfte>^-fftfc::j3^Tfc Cdsl(Chk2)mRNA©^{±^»e>ti'&^o}feo 

[506017] Cdsl(Chk2)^tfe : ??^©-^$)?)V^^i^^^rSmb$tlfe ES 

Cdsl(Chk2)?tfe : f^©-^fe^V>{iMA^^b^nfe ES«* (Cdsl(Chk2 
)+/-s Cdsl(Chk2)-/-) §HJ7^»T«l^ StifcU -«R© ES «Uft* 

tLTlts MEF(mouse embryonic fibroblast) bfeo XitjiUIlfeis C 
0 2 ^ >^ra^-t 6 ftHttBU MtlS^Mb SDS-PAGE CT^KIft 
\ PVDF«fc:te¥U ffip53ifWfc"e , 7x;**->:/Dy h £ffl,> p53 *W17© 
^M^fTofeo £©*gS^ EIlC^-r«fcafcCdsl(Chk2)+/-«T-(±p53^*s 
£^bLTg#ii;LTV^©fc:fcrUTs Cdsl(Chk2)-/-»T{ip53 ©££<b# 
gfc&ti&frofco Cdsl-/- ES«IJBSfci3ttSp5338Sa8§$tt»£S'i: 

^«*7x^>tJ;t)|JaS^tifeifc*&x Cdsl-/Hftt££tt3 p53 ©gc^b 

&®&m®b<Dkmbi&mzm?Lz^%tmfe$titzo tit, -^facsict 

MfcHJBStlffl* bfc*i» N HI 2 C^tct 9 Cdsl (Chk2 Cdsl(Chk2)-/ 

mrnrn s ] cdsi * * s*©^ «> ^jstttn^iBua®ttr& 
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£J1& 12.5-14.5 BB©^£*E£«Jt>WU m®tftM*m\)ffi^tzo E 
5 Tf*l*^a-^fc»bfco -E*& D 2ml © h U ^»/EDTA $rjD^.s 
M>*^-bbfc©tK -E^fct) 2ml©10%4 : fl&J^Jfil 
^«DMEM£jD;Ltr^y ht?<fc<«#U single cellSME^MIL 

feo jfti^ll<iJ:Dinia«lB|JRU lO^JEJfililfs lnM 
\ 2mM?>*^X 50microM 2-*M7h^$ O.lmM^&^T ^ 

^yiJX XM/7f7^^X 4500mg/L^;i/^-^*^tfDMEMlgifeJc:T^ 

Chk2-/- v £ * £ J:l>* p53-/-^ t> 7. «fc b t) HJ b fc&x ^Jft^T'^fC^ 

J»»£ FITC-CD4lft{W3«fcVD-^^ > CD8Jri#:T- 
-fiffctebfc©^ Hr;i/V-*-fcT#fr*#*rbfco Chk2-/-££tf p53-/-J3t§) 
H«t 10Gy©X»*JiaJWbfcgU 24B#P^ctt>*48B$P^©«*T^^^ 

iSC»f*aWIB©4?lF**W-«lbfc (1215) o 

<Dim*!imTZmi&&Vimm»tlZmm&<Dtim% CycleTEST plus(cat N 
o. 340242, Becton Dickinson) £fc*>V>fc /D^^A^f KttfcJ:t)»fi 
U iliWJWO^S-fe^V-^-fcTfcTlHffbfc (136) o 

1 1 ] mmsmttttZ Cdsl(Chk2)-/- ^<7*©£#te©fcW 
Cdsl(Chk2)-/-vH7^ s Cdsl(Chk2)+/--?£*s ©£S^*fcttb$t*M^f 
£frl\ 4#tt©«»f*ffofco d©^H> Cdsl(Chk2 Cdsl(Chk2 

<> jja*»»st»bisistt**bfc (a 7) . WL%mmaswzt:z&ti 

tc-?<l?Z!Z&%(Dm,&mvm8>t>tltc (H8) o 
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mmm 1 2 ] i&MumMtztttz cdsi(chk2)-/-v oz<Dikm¥&)im 

Cdsl(Chk2)-/-N"i7;^ Cdsl(Chk2)+/-^^^s ^^CMtMHillt 

1 3 ] mm&mMtMt a cdsi((M2)-/- ^tzamm^mm 

Cdsl(Chk2)-/-^«i7X, Cdsl(Chk2)+/-v£* s m&m-WXlzMLI&MI&mM 

&^TbfeMMm<DWJ>ftW&bt>tltzo Cdsl(Chk2)+/-^«>^, 
Wmiz&UT\Z, U >^3»A»t«^Liilft©»l6* t B«)6>n&^ Cdsl(Chk2)-/- 

mnmi 4] »M»ttu:!3^^n^T^h-^^©^jf 

Cdsl(Chk2)-/--T^X s ^Mv^^©^f^t^b»m™^m\ 
s NHIn «ll^»®{3iit^^^h-^^©^^^o^o Cdsl(Chk2)-/- 

^^x(Dzn^(Dm.m^7^h-^^0m'pifi%^ntz (010-12) 0 t 

fes Cdsl (Chk2 )-/-£ cfc ^liSv ^ £tt\sZML&mm%ft o fe^©S&H«B 
te&CD4JnifrtCD8tn;#:-C-Slfe€iU FACS fcT#tfftH*f Ufco *©«S*n C 

dsW-^^^T?ttp53-/-^^^^H1«©i»SM4®iaT* s B«)e»nfc (El 5) 

o 

[$%0! 1 5 3 Mftfflj&C^tf* p53 S^fcMr StftW 
Cdsl(Chk2)-/-T^Xs B^^^^©WIBMiat»UlW»i8W«ff l> p53 
36S*8S$U p53#>M*©fg^4£fl^fdgj|l N CdsKCMtf)-/-^^!* 
S^V"i7^tlt^Tp53^>/^ft^3&^Cl^^^tLfe (HI 3) o 
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cdsi(chk2)-/-^^^s ®&M^^z®mmmmizttLimnmM%'if^vM 

Cdsl(Chk2)-/-T^^T-(ip21, Noxa (D%M<DWJ>i$%> ?> Hfe (014) o 

8Gy©»m^t*£^ofc^XT-y:s Chk2-/-^^^> Chk2+/-^^ Chk2 
+/+-x">;U^frU;::i3^T& 'J >^M#l&#>£>ftfc#s Chk2+/-^;^ Chk2+/+ 

mMM 1 8 ] Sfctm^M izttt S Chk2-/- • P53-/-T t> * ©£#te©$tM 
Chk2+/-^*£p53-/-^£* (Taconic SJgfA) ©£IBfcM>&ti^§ 
HCJ;^ Chk2+/- ■ p53+/-^£**W"^ Chk2+/- - p53+/-^£*PI±©£ffi* 
5^tttt^38HfcJ:!>> Chk2-/- • p53-/-t£*s Chk2+/+ • p53-/-^*&#fc 

o ^nto^^^ti^u 46y ®imi&mm*fi\<\ && , &®%m*'n-otzo z. 

©*SJPU 28 jaifcfcttS Chk2+/+ • p53-/-^ *©£#¥# 6%-efc£© 

fcfcfU Chk2-/--p537-^£*©££*tt20XTfcofco Chk2 $t£^#fc£-f 
SChtctt) Chk2+/+ 'p5Z-/-v*?Z®Kt*toM'?%Z>ZLt1fim£titzo 

mmm 1 9 ] fitttJWiBUfc^-ra chk2-/- • P 53v-^*©ifo^ft*« 

Chk2-/- • p53-/-^£^ Chk2+/+ ■ p53-/-^;^ Chk2-/- • p53+/+^^ C 
hk2+/+-p53+/+^£*fc:*ru 8Gy CD»t^M^fr</\ Jfo$^$Jtfefi£frofc 
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[rnmm 2 0 ] jmrnmizn+z <m-/- • psz^^^onmomm^m 

Chk2-/- • p53-/-v£* N Chk2+/+ • p53-/-^£* N Chk2+/+ • p53+/+^ £ * £ 

ML8Gy(Dimi&mMzm\ mmmm^m&MZfi^tco chk2+/+ • p53+/+ 

v^f&B-cell zone N T-cell zone fc;}3V^gfi£fc8ll&#^&ft;fc#N Chk2- 
/_ . p53 _/_^^^ N chk2+/+-p53-/-^^^TJ±Sj6H:**Dlie»n&frofco C 
hk2+/+ • p53+/+^^^n ChBV- • jfi3V-^^^^ttK4 , 'tot±ei:A/i:a&*ift 
frofc#> (M2+/+ •p53-/-T^^T*{±^^0«T*(ife§* s K^^CD^^M 

*IB#BJie>*l&*^fco K4»iC^©»§ttp53»e^©^«fc:«c#tT«l*!l^ 
ti-SA^ Chk2 MB^^.mizX b^vmUttM^tiZ Ztttmgtitzo 

[nmm2 1 ] mmmmmizMtz cm-/- • p53-/-^^^©«©mM^^ 

Chk2-/- • p53-/-T<j7^ N Chk2+/+ • p53-/- Chk2+/+ • p53+/+T t> * tc 
»L8Gy©tt«»liB»ftfTW W»CDJffll«#Wtft3S4ffofco Chk2+/+ • p53+/+ 
v$XTZ&Mm&%<Dmmi±%t>tlte^&s Chk2-/--p53-/-T£;* x Chk2+/+- 

v5t-/--?$z'c&mmtemm&%t>tirzo mm&mommt m 

#bt^^^ Chk2 MB?(DX.Mlz£Z>B^l£%t>htefr^tz Q Chk2+/+-p5 
3+/+^>U Chk2-/--p53-/-*Y">^fc*V^T> ^HKO^^B^tifc^ C 
hk2+/+ •p53-/-TttW6©»#J36( J JI6nfeo J»ISII5t©SaSH:p53»fe^fflt: 

tZo 

mmm 2 2 ] ms&mnzttTz cm-/- • p53-/-v **cd#mo«5^ 
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Chk2-/- 'p53-/--?'?7Zs Chk2+/+ -p53-/-ve7^ N Chk2+/+ • p53+/+^*£ 
& 3 ^ttRafe? OTHfcS ftfc ES ttBfl&tfe&ft ^ & £ i: fc <k D ^ DNA fcT 
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1 . Cdsl ( CmmB=?(D&fc?tt®-j5 $ tc \±mj5£K&&fc?-&nx$ 
tiX\t\%Z£*ft®LttZWX ES « 0 

4 . nmmmv gi/s x y * *w > h ^^Ancifist- * u - 

tf&X3g, 

(b) RMfc©**ratt*mj£1-*:E6, 

(a) tt#B 1 *fcli3fcIB«©Jfflj!afcftt^J(*«ltt^-&Sxe N 

(b) B«UAOG2Nitz«tt«^±l«M«n^-r%X8s iUtf 

(c) W^^^M^^^V«*fflUT»bfe^hitigtbT, Xig (b 
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(a) DNA ^A^tifeU^ 1 3 HgBttOffllg 
■esxg, 

(b) ttaiBOG2Jfflfc*«'«fl(±«fBB*«^1-*xg^ 

(c) *tftgee*3-Kr%DMA*«A*na^liaUfi*fflV^Tj8«bfc»^fc 
ibitbTs X*§ (b) fc43^T«iJ^ti^^±B#F^Wri.^S^^^J 

9 . Cdsl(Chk2)Ottll6*«;#-rS«ltl&^-rS^ Jtftn- DNA 

mmm<D gi/s ssfi^^^b *iMT3fc£*ft»«3ttaxg, 

(b) SS[«ej!a©G2»3fc:*»5ff±«flH*«!lS'rSXg N 

x*§ (b) fc*^T«s**i*flf±«FM*Jiiin*«*«afift3-pf* 

DNA$3iif?-r^x^ N £^tf£i&o 

10. 81*^9 CIB«8©^t:J:D#«*ti* <Hsl(Oik2)®*8t6£ft#-f 

11. H^Jll 0£faf*©DNAfc «tD3-^n4Ifig. 

1 2 . 8ft$3 5 £ U < tt 7 CGttOft^ H^JM 1 0 Jcf 3f2© DNAs * fc fctH 

#g 1 1 cffi«©gea*^rtfE*«§fij6«!io 

13. *^5«clB«0<b^**»^i:t-*tSJ»«l. 
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